TCF7 is suppressed by the androgen receptor via microRNA-1-mediated downregulation and is involved in the development of resistance to androgen deprivation in prostate cancer.
Resistance to androgen deprivation therapy (ADT) represents a key step in the malignant progression of prostate cancer, and mutation to androgen receptor (AR) is one major driver to an androgen-independent phenotype. However, alternative oncogenic pathways that bypass AR signaling have emerged as an important mechanism promoting resistance to ADT. It is known that AR activation can prevent the interaction between β-catenin and T cell factor/lymphoid enhancer-binding factor (TCF/LEF) family, inhibiting the Wnt signaling pathway. The aim of this study was to determine the role of transcription factor 7 (TCF7), a transcription factor best known as a Wnt effector that forms a complex with β-catenin, in the development of advanced prostate cancer. We further investigated the molecular mechanisms by which TCF7 is induced when AR signaling is inactivated. A novel AR signaling pathway that induces microRNA-1 (miR-1) to suppress metastatic prostate cancer was recently demonstrated (AR-miR-1 signaling axis), and its regulation of Wnt signaling was explored in the current study. Clinical data sets were analyzed for potential targets of AR-miR-1 signaling in the TCF/LEF family, and tissue samples were utilized to validate the relationship. The molecular mechanism and biological functions were demonstrated in prostate cancer cell lines and a mouse xenograft model. We demonstrated a molecular mechanism of AR signaling suppressing TCF7 partly through miR-1-mediated downregulation. TCF7 exhibited oncogenic properties and compromised the tumor-suppressive effects of miR-1. Our results also showed that overexpression of TCF7 or disruption of miR-1 function promoted androgen-independent proliferation. We demonstrated that the AR-miR-1 axis negatively regulates the novel oncogenic factor, TCF7. Dysregulation of TCF7 promoted a survival advantage and resistance to androgen deprivation, suggesting its therapeutic potential for castration-resistant prostate cancer.